Substance P receptor-mediated secretion of respiratory glycoconjugate from feline airways in vitro.
The effect of substance P (SP) and other tachykinins on respiratory glycoconjugate (RGC) release was studied in a feline tracheal organ culture system. SP in concentrations of 10(-5) and 10(-6) M stimulated an increase in RGC release of 35 +/- 8% and 18.5 +/- 5%, respectively. The addition of the protease inhibitor aprotinin or the enkephalinase inhibitor thiorphan to the cultures had no effect on the baseline secretion of RGC but markedly potentiated the activity of SP. SP in the presence of aprotinin or thiorphan was active at 10(-8) -10(-9) M concentrations and was more potent at each concentration studied (in the presence of peptidase inhibitors). Among other tachykinins studied, only physalaemin in the presence of aprotinin had a clear stimulatory effect on RGC release at 10(-6) M concentration (26% +/- 5% increase above control, n = 4, p less than 0.02); kassinin, neurokinin A, and neurokinin B had little or no effect on RGC secretion in concentrations of 10(-6) M or less. Autoradiographic studies of [125I]SP binding revealed SP receptor expression in the submucosal glands of the feline trachea. [125I]SP binding was inhibited in the presence of excess unlabeled SP. We conclude that SP receptors are present in the feline tracheal submucosal glands and that binding to SP receptors results in RGC secretion.